Polyplex micelles with cyclic RGD peptide ligands and disulfide cross-links directing to the enhanced transfection via controlled intracellular trafficking.
Thiolated c(RGDfK)-poly(ethylene glycol)-block-poly(lysine) (PEG-PLys), a novel block polymer that has a cyclic RGD peptide in the PEG terminus and thiol groups in the PLys side chain, was prepared and applied to the preparation of targetable disulfide cross-linked polyplex micelles through ion complexation with plasmid DNA (pDNA). The obtained polyplex micelles achieved remarkably enhanced transfection efficiency against cultured HeLa cells possessing alpha(v)beta(3) integrin receptors, which are selectively recognized by cyclic RGD peptides, demonstrating the synergistic effect of cyclic RGD peptide ligands on the micelle surface and disulfide cross-links in the core to exert the smooth release of pDNA in the intracellular environment via reductive cleavage. This enhancement was not due to an increase in the uptake amount of polyplex micelles but to a change in their intracellular trafficking route. Detailed confocal laser scanning microscopic observation revealed that polyplex micelles with cyclic RGD peptide ligands were distributed in the perinuclear region in the early stages preferentially through caveolae-mediated endocytosis, which may be a desirable pathway for avoiding the lysosomal degradation of delivered genes. Hence, this approach to introducing ligands and cross-links into the polyplex micelles is promising for the construction of nonviral gene vectors that enhance transfection by controlling intracellular distribution.